fluid is about 35 to 40 mm. Hg. I do not think there is any difficulty in understanding why a sudden rise of this pressure to something between 100 and 160 mm. Hg., as would occur under the conditions of Hill's experiments, should cause actual rupture of the capillaries and haemorrhage into the eyeball.
With regard to the question of absorption from the eyeball, he pointed out that the spaces of Fontana in the canal of Schlemm were separated from the anterior chamber by epithelium. The same condition obtains everywhere in the lymphatic system. The lacteals in the villi have a continuous endothelial coat, and the endothelium of the diaphragm is continuous over the stomata, and yet particles of Indian ink or milk globules pass easily by these stomata into the underlying lymphatics. The apparently continuous endothelium does not stop the passage of fluid or even of fine particles. Filtration through it may occur without any rupture of the membrane.
With regard to the mechanism of accommodation I am unable to contribute anything founded on my own experience. The change in shape of the lens I have always assumed must be accompanied by a shifting of fluid, but this may occur easily between anterior and posterior chambers, or even between the posterior chamber and the vitreous cavity through the fibres of the suspensory ligament. The subject is not one, however, to which I have given any attention.
Mr. PRIESTLEY SMITH said the subject was a large one; he would not enter on the question of the accommodation of the eye, though he would have liked to criticize what had been said, but would confine himself to one or two points connected with the physiology of the intraocular pressure. The pressure in the healthy eye varied in differejit persons, and in the samne person at different times. There was no absolute normal. What was normal for one eye might be abnormal for another. The average was about 25 mm. Hg. Healthy eyes doomed to excision by reason of orbital tumour had been tested by the manomiieter with this result. A pressure of 60 mm. Hg., which Dr. Hill had found under certain circumstances in the eyes of animals, was much above the normal for animal and man. In the human eye it was equivalent to a severe glaucoma.
Dr. Hill maintained that the intra-ocular pressure was equal to the blood-pressure in the veins and capillaries within the eye. The speaker thought that it was equal to the venous pressure at certain points only-viz., at those points where the veins left the eye, but that elsewhere, and especially in the capillaries which produce the intra-ocular fluid, the blood-pressure was higher than the intra-ocular pressure, which he would call the chamber-pressure. Dr. Hill's observations had shown that the intra-cranial pressure was equal to the blood-pressure in the torcular Herophili, but he had not shown that the blood-pressure in the torcular was equal to that in the veins in other parts of the skull, or in the capillaries; if there was no difference of pressure throughout these vessels there would be no movement of the blood, as Professor Starling had pointed out. In a considerable number of healthy human eyes the behaviour of the central vein of the retina close to its point of exit showed a delicate balance between blood-pressure and chamber-pressure. With each incoming arterial wave the chamber-pressure rose above the blood-pressure at this point and emptied the vein; between the waves it fell below the blood-pressure and the vein refilled; the two were in approximate equilibrium, and each in turn gained the mastery. In the majority of eyes the blood-pressure was a little the higher of the two, and the arterial impulse transmitted by the vitreous was not sufficient to empty the vein even close to its point of exit. Further from the point of exit, and especially in the capillaries of the ciliary body, the blood-pressure must be higher still.
He would like Dr. Hill's opinion as to the probable pressure in the arteries where they enter the eye. [Dr. HILL: You may take it as 100.] Taking the pressure as 100 where the blood enters, and at 25 where it leaves the eye, there is a fall of 75 mm. Hg. Where did this fall take place ? It was probably not very sudden. It was imnportant to remember the laws governing the pressure of a fluid moving through a tube. In a horizontal tube of uniform calibre the pressure falls continuously and evenly throughout. In a tube of varying calibre it is modified, and in places the fall may be converted into a rise. Where the tube is larger the fluid miioves more slowly, ma.king less pressure in the forward direction and more against the containing wall; where it is smaller the fluid moves more quickly, the forward pressure is greater, the lateral pressure less. For his own satisfaction the speaker had tested the point experimentally. A brass tube was obtained about 2 ft. long; at the two ends its diameter was equal but elsewhere it tapered like a billiard cue. Near to each end a fine nozzle was inserted into the side of the tube. By means of a rubber tube it was connected with a water tap-the thin end being the nearer to the tap. When the water was turned on and flowed through the tube a fine jet issued from each nozzle, and the jet at the broad end of the tube played higher than that at the narrow end, although the latter was nearer to the tap; in order to make sure that this did not depend on a difference between the nozzles these were interchanged; the result was the same. In a vascular area like that of the uveal tract, the aggregate transverse section of the capillaries was greater than that of the arterioles feeding them, and this ensured a slower movement and a greater pressure in the capillaries than would be present if the transverse sections were equal; the pressure might even be greater than that in the arterioles. Professor Starling had pointed out that the capillary wall was thick enough to support such pressure, and had shown reasons of a different kind for assuming that the capillary pressure must be considerably higher than the chamber pressure-perhaps as high as 60 mm. Hg.-in order to produce the intra-ocular fluid.
It was generally stated that the ciliary processes provided the intraocular fluid. He thought it better to say the ciliary body so as to include the pars plana. The processes were obviously fitted by structure and position to supply the aqueous chamber; nearly the whole of their surface was in open communication with it. The pars plana was in intimate relation with the vitreous body. It was thickly studded with the glands of Treacher Collins. It was readily reached by staining fluid injected into the vitreous. Morbid exudation could frequently be traced from the pars plana into the vitreous. It seemed probable, therefore, that this part of the ciliary body secreted the fluid of the vitreous.
The tension of the eye was maintained by the intra-ocular fluid. The term "intra-ocular tension," often used by writers, was apt to confuse. When the speaker was an engineer he had learned to draw a distinction between the terms "pressure" and "tension" ; the one indicated push, the other pull. We ought, he thought, to speak of the tension of the tunics and of the pressure within the eye-or of the ocular tension and of the intra-ocular pressure.
It was sometimes stated that the wall of the eye was practically a rigid case. This was misleading. The tunics were pliable, distensible, and elastic. When a finger was pressed upon the eye the wall was dimpled; the fluid displaced by the dimple was found room for elsewhere. When the finger. was removed the dimple disappeared. This proved the distensibility and the elasticity of the tunics. Accurate measuremnents had been made to ascertain the amount of distension which occurred under a given increase of the intra-ocular pressure. Errors easily.arose through lack of clear perception of such points. For example, it had been contended that increase in the tension of the eye was due to an increase in the pressure of the contents and not to an increase in their volume. But the two things were inseparable. An increase in the tension of-the eye indicated an increase of the intra-ocular pressure, and it also indicated an increase in the volume of the contents, for in short periods of time neither could occur without the other.
(The discussion was adjourned until Februar-y 5, 1913 .))
